ABSTRACT
INTRODUCTION
For many years, manual cephalometric tracing was the only method capable of measuring cephalometric magnitudes. For its execution, a transparent acetate sheet is superimposed above the printed teleradiography. The main anatomic structures and cephalometric points are identified using a pencil, thereby originating lines and plans that can be measured The use of these software programs has brought many advantages such as time optimization and the possibility to store, manipulate and recover images on computers 1, [3] [4] .
Dolphin Imaging
® software was designed in the 1980's by the Dolphin Imaging and Management Solutions Company (California, United States), and won market share in the field of Dentistry on a global scale, both in the clinical scope and in the areas of research and teaching. In Brazil, it was shown for the first time during the 2 nd Computer Science Symposium on Orthodontics, thereby boosting the use of this type of technology within Brazilian Orthodontics 5 . Its usage in practice promotes immediate reading of the linear and angular magnitudes of the cephalogram, but entails a high cost. For many people, this factor prevents them from purchasing it. In 1994, Radiocef Studio ® software was designed by the RadioMemory ® Company (Belo Horizonte, Brazil) and revolutionized implantation of computerized cephalometry in the country, thereby becoming one of the most traded and used software programs until the present day 6 . The more accessible cost of the product attracted a big part of Dental Radiology Centers in the country.
Given the popularization of these software programs, it is of crucial importance that they are evaluated in relation to reproducibility, and consequently, their clinical and scientific applicability. Therefore, this study has the objective of evaluating concordance among the cephalometric magnitudes obtained through the Radiocef Studio 2 ® and Dolphin Imaging 11.7 ® software programs.
METHODS
This project was approved by the Research Ethics Committee under the number 752.476.
After approval, 30 lateral teleradiographies (pretreatment) were selected from the archives on the subject of Oral and Maxillofacial surgery of the Federal University of Rio Grande do Norte, following the ensuing inclusion criteria: both genders, aged between 15 and 45 years, showing all teeth present, from first to first permanent molar, and with right posture during radiography procurement. According to Jacobson and Jacobson 7 , these lateral teleradiographies should be performed with the patient's head immobilized by a cephalostat guided by the Frankfort Horizontal plane, parallel to the ground and perpendicular to the midsagittal plane. Teleradiographies showing orthodontic appliances, pathologies, dental anomalies and deciduous teeth were excluded. These criteria were evaluated on panoramic radiographs acquired at the same time of the teleradiograph. , Anaheim, California, United States) 2D software through demarcation of 11 cephalometric points by a single examiner specialized in Orthodontics. The examiner was allowed to use any of the software's image enhancing features to better visualize structures. In the first step, the examiner was calibrated by performing five sequential cephalometric analyses on each one of the software programs until the techinique was mastered.
All cephalometric analyzes were performed in the same setting, under the same lighting conditions, and using the same computer monitor with a 19-inch flat screen in order to minimize possible errors due to different resolutions. All image calibrations were standardized at 200 dpi. Only images presenting quality digital and size of 2100 x 2092 pixels were analyzed. All image acquisitions were carried out using a Kodac 8000C ® appliance (Carestream Health Inc., Rochester, New York, 14-bit grayscale).
The following cephalometric points were demarcated:
• S -The pituitary fossa image center;
• N -The foremost point of the frontonasal suture;
• A -The deepest point in the maxillary concavity between the anterior nasal spine and the alveolar ridge;
• B -The deepest point of the anterior concavity of the mandibular symphysis;
• Gn -Most anterior and inferior point of the mentonian symphysis;
• Go -Point where the bisector of the angle formed by the tangent at the posterior edge of the mandible branch and the tangent at the inferior limit of the mandible body intersects the mandibular line;
• Pog -The foremost point of the border of the mento in the sagittal plane;
• Iis -Point in the incisal edge of the upper central incisor;
• Ais -Root apex of the upper central incisor;
• Iii -Point in the incisal edge of the lower central incisor;
• Aii -Root apex of the lower central incisor.
The cephalometric magnitudes automatically generated by each one of the software programs after • SNA: Angle formed between the SN and NA lines;
• SNB: Angle formed between the SN and NB lines;
• ANB: Angle formed between the NA and NB lines;
• 1.1: Angle formed by the intersection of the long axis of the upper incisor with the long axis of the lower incisor;
• 1.NB: Angle between the long axis of the lower incisor and the NB line;
• 1.NA: Angle between the long axis of the upper incisor and the NA line;
• 1-NB: Distance between the foremost part of the lower incisor and the NB line;
• 1-NA: Distance between the foremost part of the upper incisor and the NA line;
• SN.GoGn: Angle between the mandibular plane (Go-Gn) and the SN line;
• Pog-NB: Distance from pogonion to NB, parallel to the Frankfurt plane.
The data bank for the research was built in the SPSS ® software platform (Statistical Package for Social Sciences), version 22.0 for Windows ® . Next, a descriptive analysis of the cephalometric magnitudes generated by each one of the software programs was produced with regard to mean, median, standard deviation and minimum and maximum values. Lastly, the degree of concordance between the two programs was analyzed by the means of the intraclass correlation coefficients (ICC).
In order to evaluate the intra-examiner concordance, 10 randomly selected radiographies were retraced on each one of the programs after a time interval of 08 days. The results were evaluated through the intraclass correlation coefficients (ICC).
RESULTS
The degree of concordance between the results obtained by the same examiner in two distinct moments using the same software was given by the intraclass correlation coefficients, according to Table 1 al. 11 and Silveira and Silveira 12 reported results with a certain degree of similarity. The authors observed that points in the incisor teeth region are difficult to locate, in addition to the magnitudes related to them having low reliability. For Vasconcelos et al. 6 , the main deterrent noticed in locating incisive dental apex points occurs because the digital image produces gray shades that blend into each other in this region. According to Jabbal et al. 13 , orthodontic treatment can anteriorly or posteriorly force the lower incisors both in body and in a tipping motion, and this is monitored by comparing lower incisor angulation to the mandibular border using consecutive lateral cephalometric radiographs. Consequently, significant differences in demarcating incisor teeth may influence the therapeutic conduct of professionals 12 . Vasconcelos et al. 6 highlight that an appropriate way to fix this problem is to improve the image quality in this region by using high-resolution monitors, capable of enhancing visualization of details in the image.
Another interesting finding is linked to the results of the intra-examiner concordance, because all the magnitudes that showed weak intra-examiner concordance independent of the software used, involve demarcation of incisor teeth points, thereby corroborating the main findings of this study.
Lastly, according to the cephalometric data evaluation, it is possible to consider that Dolphin Imaging 11.7 ® and Radiocef ® software agree with each other. Thus, when purchasing one of them, it is interesting to consider an analysis of other characteristics such as: financial investment, archiving, transmission of documents and working time required by each one, given that they both perform the same task.
CONCLUSION
The results denote concordance between the two software programs for the majority of the analyzed cephalometric magnitudes. Therefore, they both can be interchangeably applied in clinical practice.
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DISCUSSION
Technology growth in the dental area has drawn the attention of researchers to test new things. Within the field of Orthodontics, one should highlight computerized cephalometric tracing obtained with the aid of software, which has been becoming even more present in scientific studies and in clinical practice [5] [6] 8 . 6 , Radiocef ® was compared to Dental Planner ® , but also no statistically significant difference was found. Furthermore, Glaros et al. [9] [10] compared Dolphin Imaging ® and Vistadent ® software. The authors noticed that the cephalometric magnitudes of hard tissue did not show statistically significant difference between the software. However, there was statistically and clinically significant difference in the measurement of the facial angle with regard to soft tissue magnitudes.
Only the 1.NA magnitude among the ten magnitudes evaluated in this study showed weak concordance between the software (ICC<0.3). The majority of the magnitudes denoted moderate concordance (0.3≤ICC≤0.699), while two showed strong concordance (ICC≥0.7). It is interesting to notice that magnitudes involving demarcating points in the region of incisor teeth (1.NA, 1-NA, 1.NB, 1-NB and 1.1) showed lower intraclass correlation coefficients. Sena et 
